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Climate change is
widely considered
one of the greatest
challenges to global
sustainability.

Extreme events are the most immediate way that people
experience climate change and urban areas are
particularly vulnerable to such events, given their
location, concentration of people, and increasingly
complex and interdependent infrastructures.

% :' ‘s . . *‘H?‘ .
@< UREXxSRN Urban Resilience to Extremes Sustainability Research Network t,‘fffﬁ Overview 3

.



Urbanization and climate change are
on a collision course and
infrastructure is their battlefield

COASTAL EXTREME DROUGHT
FLOODING HEAT FLOODING
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Urban Flooding as a Global Challenge
Projected flood risk for world cities 2025

Hazard Deciles . ‘ City Population . -
Mo Hazard o s & TH0-1000 thousand o =
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Smoke In Portland 08/22/2015

Courtesy: April Clayton '
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w December 2015 One Of The
Wettest Months On Record

Portland’s Wettest ~ Portland’s 2" Most # of Consecutive
Months Ever [ Days with Measurable Rain

1) 15.24" Dec 2015 - 25 days beginning Dec 1° 2015

2) 13.35" Dec 2006 By iag ~ (tied with 2007)
3) 12.83" Jan 1953 } A The record is 29 days during the winter of 1950

iz T e O N o R R
Dec 2015 Precipitation Totals « Most # of Consecutive Days of

Astoria 20.53" at least 0.25” all time
Vancouver 16.03"

Hillsboro 14.60" .
Troutdale 11.03" PDX — 13 daysin 2015

Aurora 13.67" Old record was 11 days in 1970
McMinnville 15.35°

Salem 15.24" AST - 23 days in 2015

Eugene 13.61" Old record was 19 days in 1924

Q www.weather.gov/portiand ¥ @NWSPortland + www.facebook.com/NWSPortland
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Yes, A Wet Winter Indeed!

-~

\

-t Rainfall Rank Normal

Portland Airport 25277 #1 14.14”
Downtown Portland 31.06” #3 17.39”
Jancc - 2577" #2 15.60”
Hillsboro S  24.74” #4  15.86”

McMinnville 26.34” #6 15.63”

Salem 24.86” #13 17.45”
Eugene 22.56” #25 20.39”

Astoria 40.06” #20 27.55”

Winter 2015-16 through 18 February. Rankings include ful
winter (1 Dec - 28/29 Feb). Period of record: 1890s to present,

@xcept Porand airport which is since 1940.
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A network of collaborating interdisciplinary
scientists and practitioners from diverse world cities
working together to promote, design, and
implement urban infrastructure that is resilient in
the face of future extreme events, provides
ecosystem services, improves social well being, and
exploits new technologies in ways that benefit all
segments of urban populations.

Managers[
Decision-
makersEl Anterestedp

CityIEI citizenshl
Vulnerable® Stakeholder®

Groupst GfOUpS Minoritiesl
Students@ndR Environmentall
Teachersl NGO’sk]
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$ 3 Network

North and Latin America
®0 10 Cities

Baltimore, MD

Hermosillo, Mexico

Mexico City, Mexico

Miami, FL

New York, NY

Phoenix, AZ

Portland, OR

San Juan, Puerto Rico @
Syracuse, NY

Valdivia, Chile
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Syracuse 4
New School
Colorado

City U NY

NYU

Cary Inst.

U Maryland
Florida Int. U
Clark U

U Puerto Rico
Ohio State

Notre Dame
UCLA

USDA Forest Service
Portland State
Arizona State
Inst. Tec. Sonora
U Austral Chile

Network
North and Latin America
10 Cities
18 Partner Institutions

65 Researchers
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Social-Ecological-Technical
Systems Conceptual Framework

ical [ Techngpmm,
?’Go\oq\“teraCtIOns 09106/

Ecological- : echnological-
Biophysical Infrastructural
Domain '

Yo
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Overarching Conceptual Question
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How do SETS domains interact to
generate vulnerability or
resilience to climate-related
extreme events, and how can
urban SETS dynamics be guided
along more resilient, equitable,
and sustainable trajectories?
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WORKING GROUPS

NETWORK EVALUATION
CITIES PRACTITIONER NETWORK
Baltimore
Hermosillo CLIMATE &
S| | commmmsons || Morolosc (% g
NYC PN EXTREMES o c
Phoenix 7 I<_f. ﬁ
Portland SETS Is —
San Juan INTEGRATION g S
Syracuse = [%2)
relde TRANSITIONS & S >
IMPLEMENTATION SCENARIOS
EDUCATION & DIVERSITY
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Strategic Goals
Build a network of cities,

institutions, and student,
PRACTITIONER NETWORK pOSt-dOCtOral, and
CLIMATE & faculty researchers to
A s explore resilience of
cities to the expected
increase in frequency
and intensity of weather-

CITY
COMPARISONS

SETS
INTEGRATION

COMPUTATION &
VISUALIZATION

TRANSITIONS &

IMPLEMENTATION SCENARIOS related extreme events;

EDUCATION & DIVERSITY
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IV °
g el Strategic Goals
i e A B .
' ~= | (8 Develop novel theoretical

frameworks that express a
2 L vision of sustainable,
A = integrated urban
S infrastructure that is
flexible, adaptable, safe-
P to-fail, socially equitable,
“lay and ecologically based;
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Sociological-Ecological-Technological (SETS) Approach

qent/ Infragy.
S \nteractiong Yy,
2

Ecological-
Biophysical
Domain

Technological-
Infrastructural
Domain

Soci_al
Behavioral
Domain

Infrastructure must be
resilient, provide
ecosystem services,
improve social well
being, and exploit new
technologies in ways
that benefit all
segments of urban
populations and are
appropriate to the
particular urban
context
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Strategic Goals

NETWORK EVALUATION

PRACTITIONER NETWORK
CLIMATE &
CITY o3
HYDROLOGIC z
<
COMPARISONS EXTREMES 5 O
£ <
SETS = N
INTEGRATION a <
2 n
TRANSITIONS & S >
IMPLEMENTATION SCENARIOS

EDUCATION & DIVERSITY

Work with practitioners
and decision makers, as
well as a cadre of graduate
and post-doctoral fellows,
to co-produce knowledge
that facilitates data-driven
visioning and ultimately

transitions to a sustainable
future for urban
infrastructure and, by
extension, the fabric of
urban social-ecological-
technological
sustainability;
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UREx Knowledge-Action Network[
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a) monitoring and formative evaluation to promote organizational
learning and inform adaptive management; (b) assessment of research
practice, deliverables, and collaborations; and (c) analysis of the

formation and evolution of the network.

NETWORK EVALUATION

PRACTITIONER NETWORK
CLIMATE &
CITY o3
HYDROLOGIC Z
<
COMPARISONS EXTREMES 5 O
I& <L
SETS = N
INTEGRATION a S
2 n
TRANSITIONS & S >
IMPLEMENTATION SCENARIOS

EDUCATION & DIVERSITY

Create a model for

Reading group; Urban data, computation, and visualization
summer school institute; design studio; early-career
symposium; mentoring; science communication training.

Incorporating
assessment, learning,
and adjustment in
response to evaluative
feedback in a large,
transdisciplinary, multi-
institutional, multi-
national research
network.
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Some key themes

SETs framework

Safe-to-fail vs. Fail safe?
Ecosystem service design

Knowledge systems design
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Ecological-
Biophysical
Domain

Technological-
Infrastructural
Domain

Social
Behavioral
Domain
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“For nature to take its course was simply unthinkable.”

f

e
Control

of T TS :
Nature [RS8 \ “&"“fd»!!' l‘“
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“It’s a mixture of hydrologic events and
ed chaos.”

http://projects.propublica.org/louisiana/

‘;.. 5 30 Xttx
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Traditional Solution Resilient Solution?

* “Fail safe” — low likelihood, . “Safe to fail” — more frequent

« High consequence of failure highly failure, but minimal consequence
modified infrastructure « Flexible

 Multifunctional

Mk
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Optimize the
conditions for
ecosystem
development

Strengthen the
existing
ecosystem

Allow some ecosystem Develop new
function in hard- design thatis a
engineered structure hybrid
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Foster floodplain December

2015
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Engineering and institutional design challenge.

Water flow Water flow

'“u"t‘on Water quality Educational regulation

Water qualit
regulation value . Y

regulation

Thermal Thermal
regulation Aesthetics regulation
: Carbon Carbon
Habitat & Air quality sequestration Habitat & Air quality sequestration
biodiversity regulation biodiversity regulation

o S el

Grey Infrastructure
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Not just the “hardware”...organizations
that build, manage and maintain them;
the data flows that control-and sustain
them; the background knowledge
required to run and navigate them, and,
the social norms that shape their
acceptability, reliance and accessibility.

(Edwards 2003; Hommels 2005; Star
1999)
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100-year flood
Stations
Vontilation openings
0% Enters
® 100% Enters
Under-nver tunneds
0% Flooded
we 100% Flooded
Subway tunnels
0% Flooded
A42% Flooded
we 1009% Flooded
» = Added length for volume overflow
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“Worse than worst case scenario.”
-- MTA Chairman Joe Lhota
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Best available scientific and technological knowledge often not used or widely
disseminated (Colten et al. 2008)

B Sandy Flood Area
B Existing Floog Zones

BUSHWICAY

Source: http://projects.propublica.org/fema-nynj/
Map data £20710 Google  Terms of Use
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Knowledge Systems

A knowledge system is a network of actors and
institutions that generate, validate, share, and use
knowledge claims in order to advance specific
policies, decisions, and actions (Miller et al. 2010).
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Linking Knowledge to Action

> g

Support planning and decision making
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ENVIRONMENTAL SERVICES
CITY OF PORTLAND

working for clean rivers
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